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BACKGROUND OF THE INVENTION 

The present invention relates, in part, to a fastener 
capable of fastening a sheet -shaped member, such as a 
noise-insulating member (e.g., silencer) for use in the cabin 
of an automobile, to a mounting member, such as a body panel 
of an automobile or an interior panel (e.g., a panel for the 
interior of an automobile) , and serving as a spacer in mounting 
an auxiliary member, such as an air-conditioner component. 

Fasteners for use in fastening a sheet- shaped member to a 
mounting member, such as a body panel of an automobile, are known. 
Such a fastener may be first attached to a mounting hole of the 
sheet-shaped member. Then, the fastener attached to the 
sheet -shaped member can be engaged with a stud fixed to the 
mounting member to fasten the sheet- shaped member to the 
mounting member. Such a fastener is disclosed, for example. 



in Japanese Patent Laid-Open Publication Nos • 8-54010 and 
8-159118. 

A fastener disclosed in Japanese Patent Laid-Open 
Publication No* 8-54010 includes a shank having a hook-shaped 
holding arm, wherein the shank is inserted into a mounting hole 
of a member while bending or folding the hook- shaped holding 
arm, and the hook- shaped holding arm is unfolded after passing 
through the mounting hole to allow the fastener to be attached 
to the member. While this fastener can be conveniently attached 
to the member by an operation only from one side of the member, 
the holding arm protrudes substantially from the member, and 
it is necessary to assure a space for receiving the holding arm, 
and to permit the holding function, which takes effect only after 
the holding arm is resiliently unfolded. 

A fastener disclosed in Japanese Patent Laid-Open 
Publication No. 8-159118 is attached to a member by unfolding 
a pantograph- shaped head thereof. However, attaching this 
fastener to a member requires not only an insertion operation 
from one side of the member but also another operation from the 
opposite side thereof. 

Conventional fasteners can be used to attach a sheet -shaped 
member to a mounting member, such as a body panel having a stud 
fixed thereto. However, most conventional fasteners are not 
constructed to allow an auxiliary member, such as an interior 
panel or air- conditioner component, to be mounted to the stud 
associated with the fastener. Moreover, conventional 
fasteners do not have a spacer function to prevent a sheet -shaped 
member from being flattened out, or to prevent a sheet-shaped 
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member from adversely affecting positioning accuracy of an 
auxiliary member. 

BRIEF DESCRIPTION OF THE INVENTION 

In view of the above problems, it is an object of the present 
invention to provide an improved fastener capable of being 
readily attached to a sheet-shaped member by an operation from 
only one side of the sheet -shaped member. 

It is another object of the present invention to provide 
a fastener capable of being attached to a sheet- shaped member 
with minimal protrusion from the sheet- shaped member. 

It is still another object of the present invention to 
provide a fastener capable of serving as a spacer for mounting 
an auxiliary member, such as an interior panel or an 
air- conditioner component, relative to a mounting member. 

It is yet another object of the present invention to provide 
a unique assembly of a mounting member, a sheet- shaped member, 
a fastener, and an auxiliary member. 

In one of its embodiments, the present invention provides 
a fastener for use with a sheet -shaped member such as a silencer, 
wherein the fastener is adapted to be inserted into a mounting 
hole of the sheet-shaped member to hold the sheet- shaped member 
between first and second opposite surfaces thereof, so as to 
allow the sheet -shaped member to be fastened to a mounting member, 
such as a body panel, via the fastener. 

According to a first aspect of the present invention, the 
fast ner comprises: a tubular shank adapted to be inserted into 
the mounting hole of the sheet -shaped member; separate holding 
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pieces for juxtaposition with a first surface of the 
sheet-shaped member, wherein each holding piece extends outward 
from a corresponding part of the periphery of a first end of 
the shank; a flange for juxtaposition with a second surface of 
the sheet- shaped member, wherein the flange extends radially 
outward from a second end of the shank, and has an outer 
cross -dimension greater than an inner cross-dimension of the 
mounting hole of the sheet-shaped member; and a plurality of 
stud- engagement pawls extending into the interior of the shank. 
In this fastener, the shank has a length less than that of a 
stem of a stud fixed to the mounting member, whereby the stud 
stem protrudes from the first surface of the sheet -shaped member 
after the fastener, insertably attached to the sheet- shaped 
member, is engaged with the stud, and wherein a protruding 
portion of the stem allows an auxiliary member to be mounted 
thereto. 

The term "mounting member 11 herein means, e.g., a member, 
such as a body panel of an automobile, having a stud fixed thereon. 
The term "auxiliary member" herein means, e.g., a member to be 
additionally mounted to a stem of the stud after a sheet-shaped 
member is fastened to the mounting member via the fastener. 

In the fastener set forth above, after the auxiliary member 
is mounted to the stud stem, the auxiliary member may be in 
contact with the holding piece to allow an end of the auxiliary 
member to be located at a position apart from the mounting member 
by a given distance. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be further described in conjunction with 
the accompanying drawings, which illustrate preferred (best 
mode) embodiments, and wherein: 

FIG. 1 is a top plan view of a fastener according to a first 
embodiment of the present invention; 

FIG. 2 is a front elevation view of the fastener according 
to the first embodiment 

FIG. 3 is a bottom plan view of the fastener according to 
the first embodiment; 

FIG. 4 is a side elevation view of the fastener according 
to the first embodiment; 

FIG. 5 is a sectional view taken along the line B-B in FIG. 
1 showing the fastener according to the first embodiment; 

FIG. 6 is a sectional view taken along the line A- A in FIG. 
1 showing the fastener according to the first embodiment; 

FIG. 7 is a sectional view showing the state after the 
fastener according to the first embodiment, pre-attached to a 
sheet -shaped member, is engaged with a stud fixed on a body panel 
and then an interior panel is mounted to the stud; 

FIG. 8 is a sectional view showing the state after the 
fastener according to the first embodiment, pre-attached to a 
sheet-shaped member, is engaged with a stud fixed on a body panel 
and then an air-conditioner component is mounted to the stud; 

FIG. 9 is a top plan view of a fastener according to a second 
embodiment of the present invention; 

FIG. 10 is a front elevation view of the fastener according 
to the second embodiment; 
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FIG* 11 is a bottom plan view of the fastener according to 
the second embodiment; 

FIG. 12 is a side elevation view of the fastener according 
to the second embodiment; 

FIG. 13 is a sectional view taken along the line D-D in FIG. 
9 showing the fastener according to the second embodiment; 

FIG. 14 is a sectional view taken along the line C-C in FIG. 
9 showing the fastener according to the second embodiment; 

FIG. 15 is a sectional view showing the state after the 
fastener according to the second embodiment, pre-attached to 
a sheet- shaped member, is engaged with a stud fixed on a body 
panel and then an interior panel is mounted to the stud; and 

FIG. 16 is a sectional view showing the state after the 
fastener according to the second embodiment, pre-attached to 
a sheet- shaped member, is engaged with a stud fixed on a body- 
panel and then an air- conditioner component is mounted to the 
stud. 

DETAILED DESCRIPTION OF THE INVENTION 

A first embodiment of the present invention will now be 
described. In the description of this embodiment and the later 
description of a second embodiment, the terms "upper" and 
"lower" will be used with regard to the relationship of parts 
of the invention, but it is to be understood that these terms 
are used merely for convenience of description, and that the 
relationship of the parts can be changed to provide different 
orientations, so the terms "upper" and "lower" are not to be 
consid red limiting. 
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Referring to FIGS. 1 to4, the fastener 10 according to the 
first embodiment of the present invention is preferably an 
integrally molded product made of synthetic resin. The 
fastener 10 comprises a tubular shank 12 , and preferably two 
pairs of opposed evenly- spaced holding pieces 13/ each 
constituting an arm extending radially outward from a 
corresponding part of the periphery of a first end (upper end) 
of the shank 12. In the first embodiment, each of the holding 
pieces 13 preferably has a flat upper surface. In mounting an 
auxiliary member such as an interior panel, the upper surface 
of the holding pieces may be brought into contact with the 
auxiliary member. The number of the holding pieces (arms) is 
not limited to four, but may be more or less than four. In some 
cases a single arm may suffice. 

As described in detail later, a silencer 7 (see Figs. 7 and 
8) is formed with a cylindrical mounting hole for receiving the 
fastener therein. While the distance between the outer ends 
of each of the two pairs of opposed holding pieces 13 is greater 
than the inner diameter of the mounting hole of the silencer 
7, the silencer is made of a deformable material so that the 
holding pieces 13 can pass through the mounting hole of the 
silencer 7 while expandingly deforming the mounting hole, as 
later described. 

The fastener 10 also includes a flange 14 extending radially 
outward from a second end (lower end) of the shank 12. The 
flange 14 may have a rectangular shape, for example. The 
distance b tween the opposed sides of the flange 14 is greater 
than the inner diameter of the mounting hole of the silencer 
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7, and, when the fastener is fully inserted into the mounting 
hole of the silencer 7, as later described, the flange 14 is 
brought into contact with the lower surface of the silencer 7. 
While the flange 14 in the first embodiment is formed in a 
rectangular shape, it may be formed in another shape, such as 
a circular shape. 

Referring to FIGS, 5 and 6, the fastener 10 includes 
preferably four stud- engagement pawls 15 extending into the 
interior of the shank 12 from the second end of the shank. In 
this embodiment, each of the four stud- engagement pawls extends 
from the inner surface of the lower end of the shank 12 up to 
a position adjacent to the upper end of the shank while inclining 
inward. As seen in FIG. 1, each stud- engagement pawl 15 has 
an arc -shaped tip. The tips are engageable with a stem 22 of 
a stud 20, e.g. as shown in Figs. 7 and 8, an M6 bolt with a 
diameter of 6 mm or an M8 pin bolt, as described in detail later. 
Each stud -engagement pawl 15 has a long length, and the tip of 
the stud- engagement pawl 15 can easily be moved outward when 
flexibly engaged with the stud stem 22 inserted into the lower 
end of the shank, or with various studs having different 
diameters. While the fastener in the first embodiment is 
provided with four of the stud- engagement pawls 15, the number 
of the stud- engagement pawls 15 is not limited to four. For 
example, it may be two, or even one. 

The interior of the shank 12 of the fastener 10 is formed 
in a configuration capable of receiving therein a stud 2 0 fixed 
on a body panel 8 or other mounting member. The outline of the 
shank 12 in cross -section includes a pair of arcuate portions 
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opposed to one another in a first direction and a pair of straight 
portions opposed to one another in a second direction 
perpendicular to the first direction. The outer surface of the 
shank 12 corresponding to the straight portions is partly formed 
with a pair of arcuate large-diameter portions 12a. Except for 
the region having the stud- engagement pawls 15 , the shank 12 
has an inner diameter greater than the diameter of the stem 22 
of the stud 20 to allow the stem 22 to be readily inserted into 
the interior of the shank 12 . 

The shank 12 of the fastener 10 has a length less than that 
of the stem 22 of the stud 20. Thus, after the fastener is 
engaged with the stud, an auxiliary member can be mounted to 
the stud. As described in detail later, the stud 2 0 may include 
two types: one has a threaded stem and the other has a 
non- threaded stem. The shank 12 of the fastener 10 has 
sufficient wall thickness so that the shank is not deformed even 
if an auxiliary member is threadingly mounted to the stud with 
a nut, preventing the silencer 7 from being flattened out. 

FIG. 7 is a sectional view showing the state after the 
fastener 10, pre-attached to the silencer 7, is engaged with 
the stud 2 0 fixed on the body panel 8 or other mounting member 
and then an auxiliary member such as an interior panel 23 is 
mounted to the stud 20. With reference to FIG. 7, an operation 
of attaching the fastener 10 to the silencer 7 will now be 
described. The fastener 10 is inserted into the mounting hole 
of the silencer 7 from the lower surface side of the silencer 
7, with the holding pieces 13 at the leading end of the fastener 
10. The holding pieces 13 pass through the mounting hole while 
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expandingly deforming the mounting hole. Since the holding 
pieces 13 are provided only at four evenly spaced positions and 
the mounting hole is expandingly deformed only in four 
directions, the fastener can be readily inserted into the 
mounting hole. 

When the holding pieces 13 fully pass through the mounting 
hole, the expandingly deformed mounting hole of the silencer 
7 returns to its original shape to allow the lower surfaces of 
the holding pieces 13 to be brought into juxtaposition with the 
upper surface of the silencer 7 . The flange 14 of the fastener 
may be pushed into the deformable material of the silencer 7. 

In most conventional fasteners, a holding piece has been 
provided over the entire periphery of the upper end of the 
fastener, and the holding piece is essentially designed to have 
an outer diameter substantially greater than the diameter of 
a mounting hole of the silencer. When such a fastener is 
inserted through the mounting hole of the silencer, expandingly 
deforming the entire inner periphery of the mounting hole 
creates a difficult attaching operation. In contrast, separate 
holding pieces in the first embodiment of the present invention 
are preferably provided only at four evenly spaced positions 
on the periphery of the upper end of the fastener, instead of 
the entire periphery, and the fastener can be readily inserted 
into the mounting hole of the silencer. After the attaching 
operation of the fastener, the holding pieces can reliably hold 
the silencer without escaping through the mounting hole. 

The stud 20 may be fixed on the body panel by welding or 
the like. In the form shown, stud 20 comprises a flange 21 in 
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contact with the body panel 8, and a column- shaped stem 22 . The 
stud stem 22 has a length greater than that of the shank 12 of 
the fastener 10. The tip of the stud stem 22 may have a tapered 
pin shape , for example . 

After the fastener 10 is attached to the mounting hole of 
the silencer 7, the fastener 10 is aligned with the stud 20 # 
and the silencer is pushed toward the body panel 8 to insert 
the stud 20 into the interior of the shank of the fastener. In 
this operation, the stud- engagement pawls 15 are moved outward 
by the stud stem 22. After the stud 20 shown in Fig. 7 is fully 
inserted into the fastener, the stud -engagement pawls 15 are 
engaged with a small-diameter portion 22a of the stud stem 22, 
so that the fastener 10 attached to the silencer 7 is attached 
to the stud 20 . In this way, the silencer 7 can be pushed against 
and fastened to the body panel 8 by a one -touch operation on 
one side of the silencer. 

In this state, the stem of the stud 2 0 protrudes from the 
upper surface of the silencer 7. In a subsequent operation, 
a mounting hole of the interior panel 23 is aligned with the 
stud 20 , and the interior panel 23 is pushed toward the stud 
20 until a lower wall of the interior panel 23 is brought into 
contact with upper surfaces of the shank 12 and holding pieces 
13 of the fastener 10. In this way, the interior panel 23 is 
mounted to the stud 2 0 fixed on the body panel 8 or other mounting 
member. 

After the interior panel 23 is mounted to the stud 20, the 
fastener 10 serves as a spacer. Specifically, the interior 
panel 23 is maintained at a position in contact with the upper 
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surfaces of the shank 12 and holding pieces 13 of the fastener 
10/ to prevent the silencer 7 from being flattened out, and to 
prevent the silencer 7 from adversely affecting the positioning 
accuracy of the interior panel 23. 

The structure in FIG. 8 is similar to that in FIG. 7, but 
differs therefrom in that a stud stem 22 in FIG. 8 is formed 
with external threads 22b along its length, instead of having 
the small-diameter portion 22a of the stud stem 22 in FIG. 7. 
Instead of the pin- type tip in FIG. 7, the stud 20 in FIG. 8 
has a flat tip. After the stud 22 is fully inserted, the 
stud -engagement pawls 15 engage external threads 22b of the stud 
stem 22. 

In FIG. 8, instead of the interior panel 23, an 
air-conditioner component 24 is fixedly mounted to the stud with 
a nut 25. The nut 25 is formed with internal threads engageable 
with the external threads 22b of the stud stem 22 . Even if the 
nut 25 is tightly secured, the shank 12 of the fastener, having 
a sufficient thickness, can avoid deformation, preventing the 
silencer 7 from being flattened out, and preventing the silencer 
7 from adversely affecting the positioning accuracy of the 
air-conditioner component 24. 

FIGS. 9 to 14 show a fastener 10' according to a second 
embodiment of the present invention. In FIGS. 9 to 14, the same 
components or elements as those of the fastener 10 according 
to the first embodiment are designated by the same reference 
numerals, but primed. 

Referring to FIGS. 9 to 14, the fastener 10' according to 
the second embodiment of the present invention comprises a 
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tubular shank 12 ■ , four separate holding pieces 13 1 , each 
extending radially outward from only a part of the periphery 
of a first end (upper end) of the shank 12', and a flange 14' 
extending radially outward from a second end (lower end) of the 
shank 12", as with the fastener 10 according to the first 
embodiment. The fastener 10' according to the second 
embodiment includes a plurality of stud -engagement pawls 15' 
extending inward from the first end (upper end) of the shank 
12 1 , perpendicular to the axis of the shank. 

As shown in FIG. 9, the flange 14 1 has a rounded rectangular 
shape* The shank 12 1 has a square shape, and a circular 
large -diameter portion 12a' is formed on the outer surface of 
the shank 12 1 . This shape advantageously prevents the shank 
12" from being displaced or rotated relative to the silencer 
7. 

FIG. 15 is a sectional view showing the state after the 
fastener 10' , pre-attached to the silencer 7, is engaged with 
a stud 2 0 fixed on a body panel 8 or other mounting member and 
then an interior panel 23 is mounted to the stud 20. The 
operation of attaching the fastener 10' to the silencer 7 is 
the same as that in the first embodiment. 

In the operation of pushing the fastener 10' toward the stud 
20, the stud- engagement pawls 15 1 are pushed and moved outward 
by a stem 22 of the stud. Since each of the stud- engagement 
pawls 15' extends perpendicular to the axis of the shank 12', 
it has a deformation less than that of the stud -engagement pawls 
15 in the first embodiment. After the stud 20 is fully inserted 
into the fastener, the stud- engagement pawls 15' are ngaged 
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with a small -diameter portion 22a of the stud stem 22 in FIG. 
15. The fastener 10' according to the second embodiment 
requires a pushing force greater than that with the fastener 
10 according to the first embodiment, and may not be engageable 
with various studs having different diameters. On the other 
hand, once the stud -engagement pawls 15 1 are engaged with the 
stud 20, the fastener 10 1 can maintain a reliable engagement 
without loosening. After the fastener 10' is engaged with the 
stud, it can be detached by applying a pulling force 
approximately equal to the pushing force. 

The structure in FIG. 16 is similar to that in FIG. 15, but 
differs therefrom in that a stud stem 22 in FIG. 16 is formed 
with external threads 22b along its length, instead of a 
small -diameter portion 22a of the stud stem 22 in FIG. 15. 
Further, instead of the interior panel 23, an air-conditioner 
component 24 is fixedly mounted to the stud with a nut 25. 

As shown in FIGS .7,8,15, and 16 , a fastener of the invention 
becomes part of an assembly comprising a mounting member having 
a stud thereon, a sheet- shaped member, the fastener, and an 
auxiliary member . To attach a sheet- shaped member to amounting 
member over a large area of the sheet-shaped member, the mounting 
member will be provided with a plurality of studs at spaced 
positions thereon, and the sheet- shaped member will be provided 
with a corresponding plurality of mounting holes into which a 
corresponding plurality of fasteners will be inserted. After 
the fasteners are inserted in the mounting holes, the 
pre -assembly of the sheet-shaped member and the fasteners can 
be aligned with the mounting member so that each fastener 
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receives a corresponding stud therethrough. One or more 
auxiliary members can then be attached to studs projecting from 
selected fasteners . 

While preferred embodiments of the invention have been shown 
and described, it will be apparent that modifications can be 
made without departing from the principles and spirit of the 
invention, the scope of which is defined in the appended claims. 
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